Thermodynamic investigations of cytochrome b5 unfolding. II. Detergent-solubilized cytochrome b5 in solution and in a reconstituted system with dimyristoyl phosphatidylcholine.
Thermal unfolding of the detergent-solubilized cytochrome b5 was investigated by scanning calorimetry. The protein shows different thermostability in the presence and absence of detergent, and it achieves the maximal transition temperature after incorporation into dimyristoyl phosphatidylcholine liposomes. However, transition temperature and Gibbs energy change at unfolding are still lower than that of the tryptic fragment of cytochrome b5 in aqueous solution. Cytochrome b5 undergoes in aqueous solution in the absence of detergent an irreversible, complicated transition, but it remains in the associated state after thermal denaturation. Half transition temperature, enthalpy and heat capacity changes of cytochrome b5 unfolding under various external conditions are reported and compared with the corresponding values of the tryptic fragment of the protein. The thermodynamic data and independent results are suitable for detailing a model proposed by Tanford (The Hydrophobic Effect (1980), pp. 205-211, John Wiley & Sons, New York) for the spatial arrangement of the protein within the membrane.